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(57)Abstract:

PURPOSE: To prevent the enlargement of the
microorganism layers on contact materials by improving
the aeration system of the batch-wise waste water

treating device packed with the contact materials 3 in a
treating tank 1.

CONSTITUTION: A 1st air diffuser 4 which is so
constituted that the ascending flow by bubbles for

aeration comes into contact with the contact materials 3 _
and a 2nd air diffuser § which is so constituted that the =
descending flow by the bubble for aeration comes into
contact with the contact materials 3 are provided. The air
diffuser 4 and the air diffuser 5 are alternately operated.
Since the ascending flow and the descending flow come
into contact alternately with the contact materials 3, the
surfaces of the contact materials 3 are washed and the aerobic- and anaerobic
microorganisms coexisting on the contact materials 3 affect each other to adequately
suppress the activity. The dislodgment of the microorganism layers by the enlargement is,
therefore, prevented.
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1-32, Chayamdﬁ. Kita-kis, Osaka

Patethgtorqey
Hiroshi [7] SHINODA

(54) Title pr InvéqﬁOh‘ BAfCH-’I’YPE WASTEWATER TREATMENT DEVICE

(&7)) Absu-sct
l?urpose

is'thlaycxsmoontaotmawﬁalbyiinproving the aera-
uonsystmmaban;h-typewastewﬂamdo-
vnccpackedmdxoomadmmd3mamtmcnt
a1, . :
Constitation i
Al“a:rd;ffusadevwe4whxehlssocon3h- .
unedﬂmﬂwasoentﬁngﬂowbytbemﬂonbubblu
oomuintoéontéawnhmecomactmatu:lan and a
Z“mdxffuwdcvwe-S‘wﬁxchn,ssuconsumfedtba;

the dmmdingﬂow bytﬁe agration bubbles com -

MOcmmWhh(hcc;!nmmat@ial3mpmuded.'
1heaxrdxﬁuserdevwe4anddnemdlﬂ'userdevwe5

are altcmately opamed.

Patent Publication 04-250898

To preverit the calargement of the nmicrootgaif-

Effect .
The surfaces of the contact matetial 3 are
washed and the aerobic and anaerobic microorgan-

. isms admixed with the.coritact matetial 3 and affect

eath oiber tq sufficiently suppress tieir niicroorgan-

 ismactivity since the ascending and descending
flows comne into contact alternately with the contact
material 3. Thus, dislodging of the microorganism
layers due to enlargement is prevented.

[Bgire callouts]
‘Treatineat Tank
Filtrate

Contact Material

1* Air Diffuser Device
2% Air Diffuser Device

“N & WN -
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Claim 1
Abatch-type wastcw;lta treatmeat device in
which the batch-type wastewalet treatitigit device

. has aticatincot tank filled with contact matexial, 3 1

air diffuser means disposed so thit the ascending
ﬂaw oommtb comactwuhtheeonmmamal, a.

In these types of devices that use contact mate-
rial, the repetition of the bubbling cycle results in the
buildup ofmlcroorgamsm layers on the contact ma.
tesial, with the result that the anacrobic layer in-

the reaction; Moreoves, the thickebed microorgahism

j_-layqsamapnobecomedislodgcd,andwhmﬂzey '.;.:.', S

L Ty e

Wmmmamng

flow comes into contact with' the contact material,
andsomal!hefustandsewndmrdxffusermms
operate altcmatcly.

Detailed Descripiicn 6f the Invention-
wr P :
Industrial Field of Use _
This invention relates to inproved batch-type

wastewater treatineat devices that use contact smate-
L

0002
Prior Art _
Batch-type wastewater treatment devices have
treatment tariks thiat are filled with contact niaterial
that retains miciGorganisms. By mixing and propa-
gating anaerobic and a¢robic niicroorganisms on this
contact material, the contact material controls the
conceatration of active microorganisms, preveating
the excessive propagation of m!cmorgamsms, '
thereby preventing ﬂwmﬁm of large quantities of
acuvaxedsludge.Attﬁesameume,agoalofthccon-

- wctmatcnalnstomauscthcmammpufm

of the device. (See, for example, ihe present appli-
cant’s patent filing 2-86176.)  Also, an air diffuser
manslspmwdedmihemmtank,and fine

bubbles are released‘dmngthe bibbling phase by the -

air diffuser means to ptomotethemom

0003 - -
Problems the Invention is Interided to Résolve’

Patent Publication 04-250898

mmsx&r-aa:uiadcm?emmﬁrpeﬁ‘mmm e
declmesandtroublcsomercplacemeptbeoomesnoo- o
essary. Preveative measures such as periodic washing
have beea required in order t prevent these prob- -

.l T

m' : ’ . . "
In light of thess issues, the present inveationis
intended to prevent the enlargement of thie micrivor-
ganisi layer on the contact material by making im- B
provemeiits to the bubbling method.-

0005 .
Means of Solving the Problems

In order lo.adﬁcvet!ﬁsobjediva,lhc
batch-type wastewater treatmeat device of the pre-
seminvelitiohis-prov,idedwi'mal“aimi_ffuser .
mamdisposedmdmmeaxeadméﬂowmakes
coatact with the contact matesial, a 2* air diffuser
means disposed so that the descending flow makes
contact with the contact material, andsoﬂmtthcﬁxs&
andsccondaxrdxfﬁmerm&nsarcoperawdaltcr— .
nately.

0006
Operation oﬂhclnven'tion

- When the first and secood air diffuser means
mopaaiedaxmmacelxuseoonmg material is

. washed because the ascending and descending flows

alternately make contact with the contact material so
that neither the acrobic nor anaerobic microorgan-

2

l,'_..

! e 444790
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ismis increase-in quantity, and the microorganism
layer does not become so enlarged that the layer
would become dislodged.

0007

E"- '! il.'i-‘ . B

e

;"F;guml and 3 §how, sitplified cross: sectiofs

‘:,'_'-'- X I

-0009.

nating the release of aeration bubbles from the dir

" diffuser devices 4 and 5. Note that the contict mate-

rial 3 support structure, wastewater supply pipe, pu-
tificd water takeoff device and other structural parts
are omitted from the drawings.

<.

—vmimwmmuwuwmmv—ﬁaﬁ =

lsdnuuqnenttank,2xsthewaswwata,3nsaplu-
rality of contact miaterial, 4 is the 1* air diffuiser de-

“vice, 5 is, the 2* air diffuser device, 6'is a blower o

. othér hight pressuie air supply: “Thié air diffsser de-
vieu 4.and.5 aré connected to the lngb pressure axr
- sipply 6:via solenoid valves 7 and 8; mspectlvely

Since each of thie cobtact materials 3 is unitized with

a mndtoorganism boldmg part which may, for exam-
ple; be eompnsed of float [sic] and fibrous materiai,

sotha!azhstduﬁngtlwmnoncycle, itis sub-
merged i mwastewata 2. Inthis embodimcnt.
ﬂwﬁmngraucot'(hgnucmorgamsmholdingpan,
Which.maybe sompnsed of fibtous miaterial; is lim--
ited by its dinjetisions sv that the filling rate is ap-
proximately, from 10% 15.30%. Moreover, the contact
miaterldl 3 is Comiprised of multiple clements dis-
posed in contact material masses 10 which are dis- .
posed relatively denscly, andthe gaps betwoen each
contactummal mass lObecmxesomewhat wider.

0008,

The air diffusér device 4 is disposed beneath

* the contact material mass 10, and the air diffuser de-

vice § is disposed so that it is in locations where the
contactma(malS;snotdisposed,wmch:stosay
dm:tudisposedsoltwbcmﬁlﬂlespambetwem
&dlofthccontactmatcnalmassslo Further, the
so!enoudvalm7and8areacmatedaltunatelym
cyclnofsevu‘glmmmtoscvaa!tmsofmmmcs '
by the coritrol part that i fiot shown, thereby dlter-

Paterit Publication 04-250898

IR e Crbodimeat GEVice Consibied 25 08
scdbedabove.anaéecﬁdingﬂowtﬁmisuu!édﬁy -
the acration bubbles released frofn the diffuser device
4 in the direction shown by the atrow in Figure 1
whei the air diffuser devics 4 operites, asceiids
while making contacthth the oontact matezial 3.-;anti
the descendinig flow descends, passing in‘brewieen,
each of the contact material masses 10. Moreover;

“when the air diffuser device 5 operates, the ascending

flow caused by the aeration bubbles released from

the air diffuser device 5 in the direction of the arrow
in Figure 2 ascends without coming info contact with
the contact material 3, and the dmwndmg flaw de-
scends while coming into contact with the contact
material 3,

0010 o
In this way, the ascending and descending flows
altemnately contact the contact material 3, and the
surface of the contact material is.washed. Also, 262
result of the alternating contact niade by, thie oxy-
gea-rich asceading flow and the relativély oxy-
gen-poor descending flow, the aerobic and -anaerobic
microorganisms combine and propagate on the con-
tact material 3, and their activation is controlled to an
Wte level. Thesefore, the mxcroorgamsm fayer
does niot grow to the point that it would becoine dis--
lodged, and there is no lopsided increase in cithier
aerobic or anaerobic mxcroorgamSms. ’

0011
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. * In this embodiinent, a contact material 3 filling

. rate of about 10% to 30% has béea selected. Here,
ﬂlecontactmataialﬁliiipgmtcnmnsthcv;)lumcof
the filling hategial relative to the wastewater voluime

- inthetreatmént tnk.  Typically, it is known that

’ acrobic rwcuons are pwmued whea the quinitity of

ptact magey ""mall.aimdoonvasaymatwhen

S e’

However, when the filling rate exceed.s appz;m-
mately 20%, T-N immediately begins to decrease,
This indicates that with approximately 20% as the
boundary, when the filling rate is low, anaezobic re-
actions areinsufficieat, and when it exceeids 2056,
aetobic reactions are insufficiént. In. terms of T=N,

. We bcheve that ﬁllmg ratés in the Vgcﬁﬁl}' _;26%

—-—-————m qua-nmy of Conact TRt g v ——
little contact between the: oxygen from the microor-
ganisms and the contact matetial, and conditions
bécome anagrobic. However, acrobic reactions-are
tiopessary 10 redigé the biochémical oxygea demaind
(BOD), aiid sifce serobic teactios are promoted

. then tiero is ittle Gitict mistériall itis desirable to
minimize the cotitsct matedial filling rate as a BOD
counterfneasure; On ilie other hand, in ordér to re-
duce total nitrogeir (T-N), itis n’ectssaty to balance
reciprocally’ the oxxdmngreacuons in acrobic condi-

. tions and the' dehnmfymg reactions in anaerobic con-

) . dinons,soasaT—-Npounm'pwasmc.uxsdwrableto
incredse tie contact matérial ﬁ'lling.rau-. t0 a cextain
é’ztﬁ:t-. ,

0012
- In this connection, Figure 3 shows a typical
example of research resuilts obtained by the inyentors.
Compourtd wastewater coisisting of ghicose, poly-
Peptone, and potassiuin phosphaté was used. Using
the batch method, the illing rate of the contact mate-
tial was changed at a cycle of once perday. Our
study of the relationship between the BOD and T-N
 reduction rate (or the removal rate) and the fillipg
ratemdlcazeddlaxwhen th&ﬁllmgtatensbetween
" O%and 20%, the highest levels of BOD are obiained,
Whén the filling rate, excoeds 20%, BOD immedi-
ately decreases. Moreover, T-N is extremely low
when the filling rate is 0%, and shows a tendency to
increase .up o a filling rate of approximately 20%.

Patent Publication 04-250898

~ Create: theopnmalbalanecm wbim:and

anacrobic m:cuons with the hngh&,mmo\_ra!.raw.

o013

Therefore, by selecting ﬁlhng ram fa'dle con-
tact material of from 10% t0 30%, ahdpreferably
from approximately 15% to 25%, good' ueaunent :
results can be obtained for both BOD andT-N.
This is also an effective method for mpmnng ihe
above-described air diffusion method in- dtdu toob-
tain good treatment reactions that enable sufﬁczcnt
reductions in both BOD and T-N levels. The ﬁllmg

- rate of the contact material can be vanedaccqﬂlng

to the treatmesit conditions zndlhetyp‘e of' iste Wwa-
ter, 5o we believe it is possible to select fmm drange
that is somewhat broader than the 10% to 30% indi-

cated in Figure 3.

0014
Effect of the Invention

" As described above, in the batcti-typk waste-"
water tredtmént device of this iavention, the
enlargement of the microorganism layer is prevented
and ts thickaess of this layer is controlled aitomati-
cally to an appropriate degree because the air diffuser
mmnslsdmgnedsothauhcascendmgandde-
scending flows alternately makc contict with the
contact material. Moreover, since the m:(:morgamsm
layer is not dislodged due to enlargedneat, mamte-
oance is simplified because themxsnoneodfor

washing. Furthermore, by sclectiné a contact material

4
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filling rate of approximately 10% to 30% as in the

* embodiment, an excellent balance betweea the aero-
bic and anaerobic reactions needed for denitrification
can bie obtained, and it is possible toincrease the

Best Available Copy

Bner Deompﬁon of i the D:awmgs

- _-Fignre 2

ot B9 N o wmaw Ny -n
w %

»

- ""-“". 'f‘gmt S'lﬁiﬁhﬁéﬂ'cf&smwcwsmwﬁr"“ '
' the constitution of an embodiment of this

invention

Sunphﬁed cmss sectioiial view showing
the eonsumhon of an ainbiodirnésit of this

invention -

Treatment tank
Wastewater
1% air diffaser device

2™ air diffuser device

High pressure air supply
Solenoid valve ’
Solenoid vilve

Contact material mass

Rate of reduction (%)

‘Coatact material filling rate (%)
Possible selection range

Ideal selection range
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